Unsaturated aldehyde, 4-hydroxynonenal (HNE) alters the structural integrity of HSA with consequences in the immuno-pathology of rheumatoid arthritis.
Human serum albumin (HSA) - the most abundant plasma protein plays an important role in the transport of endogenous and exogenous molecules in the body. Its modifications have been implicated in a variety of pathological disorders. We have studied the interaction of HNE with HSA at a molecular level by docking experiment and the results suggest a strong interaction between HNE and HSA. Immunological studies revealed that the circulating auto-antibodies in rheumatoid arthritis (RA) patients have a stronger affinity towards HNE-modified HSA. The HSA isolated from RA patients (RA-HSA) exhibited HNE mediated damage in its secondary and tertiary structure when compared to HSA derived from healthy human subjects (NH-HSA). RA patients presented a significant rise in carbonyls and a considerable decline in free thiol content. Preferential binding of experimentally induced anti-HNE-HSA antibodies to RA-HSA over NH-HSA was observed by ELISA. The results suggest HNE induced structural perturbations in HSA with neoepitopes that generate anti-HNE-HSA antibodies in RA. Hence, HNE-HSA may provide lead towards the development of a biomarker for the disease.